Abstract. The phosphorus content, molar radio of calcium and phosphorus and the effects of magnesium on calcium content in chicken bones were studied, comparing with different three groups which was fed with magnesium salt. The result showed that calcium content and phosphorus content of experimental groups have raised compared with those of normal group and the molar radio of calcium and phosphorus of experimental groups decreased with the extension of feeding time. In addition, the molar radio of calcium and phosphorus of experimental group, including liquid group and solid group which was fed with magnesium salt, decreased slower than that of normal group. A process that mixture of containing-phosphate and consisted of non-phosphate calcium salt changed into hydroxyapatite, calcium phosphate and calcium hydrophosphate, had happened.
Introduction
Biomineralization is an important process in the formation of hard tissues in human and other vertebrates. Not only amounts of calcium, phosphorus and collagen are required, but also regulatory protein factors, enzymes and other biological activation component have play an important role on regulating and inducting the process of biomineralization of bone [1, 2] .About 74% of dry bone is inorganic constituent (principal components, hydroxyapatite, HA) and rest of dry bone is organic matter (principal components, collagen). It is known that there is a close relationship between magnesium ion and many proteins, nucleic acid, enzyme structure, metabolism, but the particular effects which magnesium ion played on bone tissue growth and natural environment biological mineralization of collagen in bone wasn't reported frequently. In literature review,C.M. Serre pointed out that magnesium ion could slow down the degradation of calcium phosphate and high concentration of magnesium ion be poisonous to bone cells [3] . L.P. Zhao reported that magnesium avail fracture healing [4, 5] . It was found that magnesium has an effect on the process of collagen self-assembly mineralization and the process was slow down on the condition that the magnesium existed in bone in our study [6] . In this paper, the influences of magnesium ion on calcium, phosphorus levels and inorganic components in chicken bones were studied and some rules were found during chicken growth.
Experiment
Materials and Methods. Live chicken 27 bought from the local markets, which had grown for one month from hatch, and they were similar each other in age and weight. Other inorganic reagent were analytical reagent.
Experiment. 27 chicken was grouped into 3 groups, the first group was normal group (marked NG), the second group was fed solid MgSO 4 
Result and discussion
Variation of calcium content with magnesium in chicken bones. We analyzed the calcium content of chicken bones at 2 months, 3 months and 4 months respectively, and the results were shown in Table 1 . As it can be seen from Table 1 , the content of bone calcium of the liquid group(LG) fed with the magnesium salt solution is higher than the normal group(NG), while the calcium content of the solid magnesium group(SG) and the normal group(NG) isn't relatively obvious. It showed that the content of bone calcium has raised with the increasing of the content of magnesium, this is being that it is the magnesium salt solution that the chicken can be easy to absorb, while the solid magnesium salt is not obvious, as the overwhelming reason being that absorption of solid magnesium salt might be difficult to the chicken.
A possible reason why the calcium content could be increase when chicken have ate additional magnesium salt is that there was an antagonism between serum calcium and serum magnesium(both of them could be form complex compound). The antagonism could accelerate free calcium ion into the bone cell to form HA when the concentration of serum magnesium increased. Another reason was that activity of some coenzyme increased by magnesium, accelerating the transference of calcium.
Calcium content in SG was high slightly compared with NG,but it was lower than that in NG when chicken were fed to 4 month, as the reason was not known. The calcium content in LG was always higher compared with SG and the reason explained above.
It should be indicated that bone mineral density, bone strength will raise with the increasing of calcium content of bone, this is being that magnesium ion could accelerate the increase of bone mineral density.
Variation of phosphorus content with magnesium in chicken bones. The effect of phosphorus content in chicken bones with different magnesium salt was showed in Table 2 . 2 showed that the phosphorus content of three groups in the bone raised with the increase of feeding time. In addition, the phosphorus content of the LG was slightly higher than the NG in February and April, the phosphorus content of the SG was significantly more than that the NG at the beginning of feeding time, but was unnatural in the coming time, especially in April,as the reason may be related to poor solid magnesium absorption efficiency. The change of phosphorus content with time for LG showed that feeding magnesium salt was helpful to increase phosphorus content in chicken bones.
Variation of molar ratio of calcium to phosphorus with magnesium in chicken bones.
The effect of molar radio of Ca and P in chicken bones with magnesium salt was showed in Table 3 . As seen from table 4, the molar ratio of Ca to P (MRCP) in the bone decreased with the feeding time in three groups and the decline for LG was slower than other both groups. In the same growth period, the MRCP of two groups of LG and SG were higher than the control group(NG) except the second month, the group of LG was close to the NG and the SG was lower than the NG.
It was known that normal inorganic composition in the bones is hydroxyapatite (Ca 10 (OH) 2 (PO 4 ) 6 , marked HA), molar ratio n (Ca)/n (P) is equal to 1.67 in HA. Analysis of growth rule in chicken bones, it was found that MRCP in three groups exceeded 1.67 when feeding for 2 months in three groups, regardless of feeding or not. Generally believed that the new bone may partially exist (CaHPO 4 , the MRCP was 1) in the form of calcium hydrogen phosphate, and then gradually transformed into hydroxyapatite (HA, the MRCP was 1.67), but the old chicken bones calcium phosphorus ratio is higher than that of 1.67, the possibility reason being that calcium compounds of chicken may also exist in other [7] .
From the beginning of the third month, MRCP in three groups was below normal value 1.67 and the LG was the maximum value near 1.67. MRCP of LG was reduced to 1.24 which was still higher than the NG (1.19) at the fourth month, while the SG was 1.49, as might be related with feeding solid salt and absorption abnormally.
Analysis of the change of MRCP during feeding from 2 to 4 month, variation of MRCP for LG was 1.23 and for NG was 1.33, indicating that bone mineral composition may tend to be more the ACH of the smaller ratio.The constituent in bone is HA when MRCP was 1.67:1, while is ACH when MRCP was 1:1, as is indicating that more HA existed in chicken bones with feeding magnesium salt. Therefore, we conclude that magnesium element could promote the stability of chicken bones and decrease the ratio of HA decomposition.
Variation of magnesium content in chicken bones. The variation of magnesium content in the bone was showed in Table 4 . As seen from Table 4 , magnesium content in the bone for LG and SG was more than NG, and LG was high compared with the SG. It is generally believed that magnesium ion could replace calcium ion at the same position in the bone and cause the change of bone property, but the calcium content in bone also increased, this is being that the increase of magnesium can not enough influences chicken growth of bone calcium content with the the growth of chicken. The reason of the increase of calcium content in chicken bones might be that magnesium can accelerate the activity of some coenzyme in bone and promote the calcium ions migrate into the interior of bone cells, except replacing of calcium ion. It is known that the more of serum magnesium concentration, the higher of carboxyl that was bonded at serum, which weakens the complex of calcium and serum carboxyl, accelerating the migration of calcium ion to bone cells and increasing the content of bone calcium.
Summary
Magnesium played a role on increasing calcium and phosphorus content in chicken bones. Soluble magnesium salt is better than solid salt to rise calcium and phosphorus content in the bone and the effect on the calcium content is more than phosphorus content. MRCP of chicken bones in three groups decreased with the extension of feeding time and the decline for LG was slower than other both groups. It was speculated that some change process had happened, as CaCO 3 change into HA and HA+ACH, which may be related to the process of growth and faded about the chicken. Although magnesium content in the bone increased with the extension of feeding time after feeding magnesium salt, the effects of magnesium on chicken bones composition were mainly derived from the factors on the role of coenzyme and other biochemical factors.
